In vitro and ex vivo evaluation of cyclic aminoalkyl benzilates as potential emission tomography ligands for the muscarinic receptor.
A series of muscarinic antagonists were screened as potential receptor imaging agents. (+)2 alpha-tropanyl benzilate (TRB), N-methyl-4-piperidyl benzilate (NMPB) and several analogs amenable to labeling with positron emitting isotopes were evaluated for muscarinic binding to mouse brain tissue in vitro and ex vivo using [3H]quinuclidinyl benzilate as the probe. The in vitro assay directly compared the innate binding affinities of the compounds. The rank order of binding (IC50) was TRB (0.7 nm), QNB (0.8 nm), scopolamine (1.3 nm) and NMPB (1.6 nm). The ex vivo assay was used to gain information regarding the pharmacokinetics and brain penetration of the compounds in live animals. Ex vivo results demonstrated that TRB was rapidly taken up into the brain and was equipotent with QNB in occupying muscarinic binding sites at early time points, but TRB binding decreased twice as fast over time as QNB binding. The results suggest TRB would be a good candidate for radiolabeling and further study.